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AB Small molecules can be discovered or engineered to bind tightly to 

biologically relevant proteins, and these molecules have proven to be 
powerful tools for both basic research and therapeutic applications. In 
many cases, detailed biophysical analyses of the intermolecular binding 
events are essential for improving the activity of the small molecules. 
These interactions can often be characterized as straightforward 
bimolecular binding events, and a variety of experimental and analytical 
techniques have been developed and refined to facilitate these analyses. 
Several investigators have recently synthesized heterodimeric molecules 
that are designed to bind simultaneously with two different proteins to 
form ternary complexes. These heterodimeric molecules often display 
compelling biological activity; however, they are difficult to 
characterize. The bimolecular interaction between one protein and the 
heterodimeric ligand (primary dissociation constant) can be determined by 
a number of methods. However, the interaction between that protein-ligand 
complex and the second protein (secondary dissociation constant) is more 
difficult to measure due to the noncovalent nature of the original 
protein-ligand complex. Consequently, these heterodimeric compounds are 
often characterized in terms of their activity, which is an experimentally 
dependent metric. We have developed a general quantitative mathematical 
model that can be used to measure both the primary (protein + ligand) and 
secondary (protein-ligand + protein) dissociation constants for 
heterodimeric small molecules. These values are largely independent of 
the experimental technique used and furthermore provide a direct measure 
of the thermodynamic stability of the ternary complexes that are formed. 
Fluorescence polarization and this model were used to characterize the 
heterodimeric molecule, SLFpYEEI , which binds to both FKBP12 and 
the Fyn SH2 domain, demonstrating that the model is useful for both 
predictive as well as ex post facto analytical applications. 
CC Mathematical biology and statistical methods 04500 
Biochemistry studies - General 10060 
Biophysics - Biocybernetics 10515 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Methods and Techniques; Models 

and Simulations (Computational Biology) 
IT Chemicals & Biochemicals 
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protein-ligand complex; ternary complex 
IT Methods & Equipment 

biophysical analysis: laboratory techniques; fluorescence polarization: 

laboratory techniques, spectrum analysis techniques; quantitative 
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mathematical model: laboratory equipment 
IT Miscellaneous Descriptors 

intermolecular binding; thermodynamic stability 
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AB A synthetic ligand for the protein FKBP12 was covalently linked to a 

peptide ligand (pYEEI) for the Fyn SH2 protein to create a bifunctional 
mol. called SLFpYEEI. This bifunctional mol . can simultaneously 
bind both proteins to form a trimeric complex. When SLFpYEEI is 
precomplexed with FKBP12, the peptide ligand binds 6- fold more weakly to 
the Fyn SH2 domain than SLFpYEEI alone. Isotope-edited NMR 

spectroscopy was used to investigate the mol. basis for the observed reduction 

in 

affinity. The results suggest that interactions between the pYEEI peptide 
and FKBP12 may play a significant role in diminishing the affinity of 
SLFpYEEI for the Fyn SH2 domain. 
ST FKBP12 peptide ligand protein drug design 
IT Proteins, specific or class 

RL: BPR (Biological process) ; BSU (Biological study, unclassified) ; BIOL 
(Biological study) ; PROC (Process) 
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of affinity modulation) 
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(mechanistic studies of affinity modulation) 
IT 225108-46-3 

RL: BPR (Biological process); BSU (Biological study, unclassified); PRP 
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AB The binding of Cu(II), Zn(II), Ni(II), and Cd(II) to 

protein components in serum, placenta, kidney, and urine was 

investigated at physiol. pH, using radioisotopes as tracers. All the four 

metals were bound to albumin and other macromols. in serum. However, 

small amts. were also bound to low mol . weight components of the size 

1500-10,000 daltons. The nature of the Cu (II) -binding to 

ct-f etoprotein suggests its important role as the Cu ( II) -transporting 

protein in fetal life. Metal binding to placental 

components were studied using both rat placenta and isolated human 
trophoblast cells. Studies of metal binding targets in kidney 
resulted in the isolation of a 4000 daltons acidic polypeptide which 
binds Ni(II) and Cd(II) with Kapp = 1.1 + 10-5 and 2.3 
+ 10-5, resp. Studies of metal binding substances in 
urine reveals the major amts. of these metals binding to 
substances of mol. weight 500-5000 daltons. Preliminary 

amino acid anal, suggests that these components are rich in acidic amino 
acids, similar to what has been found with kidney polypeptide. There may 
be a general role for such compds . in the handling of metals in the 
process of excretion. 

ST heavy metal protein transport excretion 

IT Albumins, biological studies 
RL: BIOL (Biological study) 

(heavy metals binding by, urinary excretion in relation to) 

IT Urine 

(heavy metals excretion in, interaction with proteins in 
relation to) 
IT Placenta 

(proteins of, heavy metals interaction with) 
IT Kidney, composition 

(proteins of, heavy metals interaction with, urinary 
excretion in relation to) 
IT Proteins, specific or class 
RL: BIOL (Biological study) 

( low-mol . -weight , of blood and kidney, heavy metals interaction with, 
urinary excretion in relation to) 
IT Trace elements, biological studies 
RL: BIOL (Biological study) 

(metals, heavy, binding of, by blood proteins, 
urinary excretion in relation to) 
IT Fetoproteins 

RL: BIOL (Biological study) 

(a-, heavy metals binding by) 
IT 7440-02-0, Nickel, biological studies 7440-43-9, Cadmium, biological 
studies 7440-50-8, Copper, biological studies 7440-66-6, Zinc, 
biological studies 
RL: BIOL (Biological study) 

(binding of, by blood proteins, urinary excretion 
in relation to) 
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(e.g., steroids, vitamins, drugs, drugs of abuse, antibiotics, 
environmental pollutants, toxins, etc.). Initially the analyte is bound 
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determined The signal from the bound labeled marker is directly proportional 
to the initial amount of analyte in the sample, which makes the present 
method more favorable than the competitive assays. The invention is 
illustrated by the determination of 17[3-estradiol . 
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